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An intense, homogenous plasma has been successfully 
produced by an rf coil immersed in a plasma. In the case of a 
larger-scale (meter-scale) ion source for future neutral beam 
injection systems, it is questionable whether a homogenous 
plasma can be still produced with such a conventional 
coupling method. The purpose of the present research is to 
develop a new coupling method, which is directly scalable 
for larger sources. 
The configuration of the proposed antenna is shown in 
Fig. 1. A square in the figure indicates a plasma chamber of a 
magnetic-multipole ion source. In the chamber, six straight 
wires were aligned. In a preliminary experiment, we found 
an inductively coupled plasma was produced even with one 
straight wire. Therefore, we expected a flat, homogenous 
plasma would be produced with a set of aligned wires. 
Several electrical connections between an rf source and a set 
of wires ('grill-like antenna') were tested and we found the 
best result with the connection in the figure ('alternating 
connection'). The area of the utilized plasma chamber was 27 
cm by 27 cm and the depth was 15 cm. The 13.56-MHz rf 
power up to 500 W was fed via a matching box. The 
produced plasma was observed with a color CCD camera 
through a transparent flange, which was attached to the 
source instead of an acceleration column. The floating 
potential of the plasma was observed using one of feed-
throughs as a Langmuir probe. 
A typical camera image of the produced plasma is 
shown in Fig. 2. We see that the plasma was produced mainly 
around the wires (bright areas) and then spread over the 
whole area of the plasma chamber. A set of magnets were 
attached to the wires to form line-cusps so that the electron 
loss from the plasma to the wires decreased and hence the 
plasma potential decreased. In addition, the magnets were 
wrapped by insulating tapes to decrease the potential further. 
The floating potential was decreased by the magnets but 
unipolar arcs were still observed only with the magnets when 
the rf power was increased to 300 W. No unipolar arc was 
observed when the insulating tapes were added with such a 
high rf power. 
We obtained homogenous plasmas with a 'grill-like' 
antenna. Since the grill-like antenna composes of straight 
wires, the antenna should be directly applicable to larger ion 
sources. The antenna impedance will increase as the length 
of the wires but will be adjustable by changing the gap of the 
wires and changing the connection between the rf source and 
the wires. 
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Fig. 1 Configuration of the proposed antenna. 
Fig. 2 Typical camera image of the produced plasma. 
